The Validation of Web-based Learning Using Collaborative Learning Techniques and a Scaffolding System to Enhance Learners’ Competency in Higher Education  by Deejring, Kwanjai
 Procedia - Social and Behavioral Sciences  174 ( 2015 )  34 – 42 
Available online at www.sciencedirect.com
1877-0428 © 2015 The Authors. Published by Elsevier Ltd. This is an open access article under the CC BY-NC-ND license 
(http://creativecommons.org/licenses/by-nc-nd/4.0/).
Peer-review under responsibility of the Sakarya University
doi: 10.1016/j.sbspro.2015.01.623 
ScienceDirect
INTE 2014 
The validation of  web-based learning using collaborative learning 
techniques and a scaffolding system to enhance learners’ 
competency in higher education 
Kwanjai Deejring* 
Department of Computer Education, Faculty of Science andTechnology, Nakhonratchasima Rajabhat University, Thailand  
Abstract 
The purposes of this research are to examine the internal and the external validation of the web based learning using collaborative 
learning techniques and a scaffolding system to enhance learners’ competency in higher education. The target group for the 
internal validation consists of 4 experts, 1 instructional designer, 2 developers of constructivist web-based learning environment, 
and 1 computer education lecturer. The target group for the external validation consists of 53 second year students studying in the 
computer education field, the Faculty of Science and Technology at Nakhon Ratchasima Rajabhat University, Thailand. The 
Developmental Research Phase II (Richey and Klein, 2007) that is the validation is employed in this study. The Results are 
revealed as follows. Firstly, for the internal validation, it is found that the web based learning design is consistent with underlined 
theories based on Instruction Design theories (ID Theories). Secondly, for the external validation, it exposes that the students 
learning with model have high levels of competency and achievements. The average scores of competency test and achievement 
test are 82.79% over the 70 percent threshold and 72.23% over the 70 percent threshold respectively. To extend the result to the 
population, this research was tested at Vongchavalitkul University,Thailand too and the results correspond to the results derived 
from the research experiment at Nakhon Ratchasima Rajabhat University. The students’ opinions toward the web based learning 
using collaborative learning techniques and a scaffolding system to enhance learners’ competency show the appropriateness in all 
aspects and can enhance students’ competency. 
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1. Introduction 
Today’s world which have been changing rapidly in the knowledge-based society focusing on the field of 
instructional design is a paradigm shift” (Chaijaroen, S., 2005). Several educators advocate the learner-centered 
approach in education. Currently, it is focused on construction of knowledge which is favored in the cognitive 
development process supporting the students in knowledge construction  rather than the transmission of knowledge 
(Spiro, R., Feltovich, P., et al., 1995)(Amornsinlaphachai, P., Inpress). This is consistent with the National Education 
Act 1999 and Amendment Act (No. 2) 2002 which state that the education will be based on the principle that all 
learners are capable of learning and developing themselves and the students are considered as the most important. So 
the graduates should be fostered in knowledge construction and lifelong learning. Similar to Nakhon Ratchasima 
Rajabhat University, the learning process must focus on learners’ competency by using collaborative learning and a 
scaffolding system. The environment of web based learning is unlimited dimensions with distance and thus it 
supports learners to access diverse kinds of information and knowledge resources. Also it provides a space for 
learners to share experiences and knowledge as well as corporate with peers without the limitations of time and 
without boundary. This web based learning based on constructivism learning environments of Jonassen's Model 
(Jonassen, D. H., 1999) can help students construct  knowledge more than transfer knowledge to students. With 
collaborative learning, it will focus on helping students to plan and design their problem solving strategy and guide 
them to evaluate the problem during the learning process (Mahfudzah O., Muhaini O., Nurzaid M.Z, Atiqqah K.Z. & 
Mohd Norafizal A. A., 2010). The scaffolding system based on the principle of the Zone of  Proximal Development: 
ZPD (Vygotsky, L. S., 1962) is able to improves students’ competency. Apart from above, the characteristics of 
media and a media symbol system meet students' knowledge construction and the use of the media on a network has 
the features of a hyperlink, hypertext and hypermedia. Thus the media symbol system is influencing in students’ 
cognitive process while they are learning (Kozma, B.R., 1991). 
However, the results of the research in phase I that is a development of the web based learning which will be 
published recently (Deejring, K., Inpress), lack of verification of the web based learning in the validation, a feature 
that indicates the reliability of the applications available to meet the goal of developing the web based learning in the 
study. In phase II, the validation focusing on the evaluation to confirm the quality of the web based learning  consists 
of 1) the Internal validation, which is estimated to improve and develop the web based learning  for content validity 
by experts in the field, the media on the network, and the web based learning design and 2) the external validation of 
the web based learning  whose objective is to study the impact of the design web based learning with the learners. In 
this study, the impact comprises of 1) the opinions of learners learning with the web based learning and 2) the 
achievement of learners. The results of the study will help to confirm the quality of  the web based learning that can 
be used to enhance learners’ competency and intelligence of learners more effectively. 
Many of problems in the school are caused by the teachers who lacking of knowledge and competency. So we’ll 
promote the students’ competency by using collaborative learning techniques and a scaffolding system. The first 
research phase of designing the  web based learning  using collaborative learning techniques and a scaffolding 
system to enhance learners’ competency in higher education. The research and development using instructional 
design (ID) theory followed the four steps of 1) to study the principle and theories 2) to study the contextual 
instruction 3) to synthesize the theoretical framework 4) to synthesize the instructional designing framework. The 
results of  the first research phase has composes of  5 elements that are: (1) Problem base (2) Resources (3) Related 
cases (4) Scaffoldings system  and (5) Community for collaborative learning. For collaborative learning, students are 
divided into small groups to solve the problem, based on concept of  Vygotsky(1978), Honebein ( 1993) and Palloff 
(Palloff and Pratt, 2003) to allow students to interact with each other and provide the opportunity  to articulate for 
multiple perspectives as well as discuss with teachers and experts. These can avoid misunderstanding or 
misconception and promote competency in cognitive process, problem solving, communication life skill and 
technology (Ministry of  Education, 2008) as shown in Figure 1.  
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Fig.1. Designing  framework of  the collaborative learning  
 
To promote and assist the students who are under the zone of proximal development based on Social 
constructivist theory of  Vygotsky (1978), the components of enhancing learners’ competency and knowledge 
construction is scaffolding system as follows. (1)  Metacognitive Scaffolding (2) Strategic Scaffolding (3) 
Conceptual Scaffolding and (4) Procedural Scaffolding, as shown in Figure 2 
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Fig.2. Framework designed for supporting knowledge construction and enhance learners’ competency by using 
collaborative learning and scaffolding system. 
2. The Purposes of  Research 
Two main purposes of this study are as follows. 
2.1. To study the internal validation of this web based learning using collaborative learning techniques and a 
scaffolding system to enhance learners’ competency. 
2.2. To study the external validation of this web based learning using collaborative learning techniques and a 
scaffolding system to enhance learners’ competency. 
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3. Operational Definition 
The definition of operations used in this work are as follows. 
3.1. The internal validation refers to the examination of the design and development of this web based learning 
in order to confirm the quality of this web based learning  by experts in various fields as follows: 1) the 
content experts, 2) the media experts and 3) the web based learning design experts.  
3.2. The external validation refers to the impact of the utilization of this web based learning using collaborative 
learning techniques and a scaffolding system to enhance learners’ competency, according to the 
framework of the collaborative learning techniques which help the students to exchange their  knowledge 
for multiple perspectives and prevent students from misconception; hence we should encourage the 
students to builds their knowledge and the concept (Driscoll, M. P., 2000). In addition, the impact of the 
web based learning is applied to the study of the opinions of learners learning with this web based learning 
and the achievement of  learners. 
4. The Target Group 
The target groups used in the internal validation and the external validation are as follows: 
4.1. The target group for the internal validation consists of 4 experts, 1 instructional designer, 2 developers of 
constructivist web-based learning environment, and 1 the lecturers of computer education field in the 
Faculty of Science and technology at Nakhon Ratchasima Rajabhat University, Thailand.  
4.2. The target group for the external validation consists of 53 second year students studying in computer 
education field in the Faculty of Science and Technology at Nakhon Ratchasima Rajabhat University, 
Thailand  and  generalization  to 12 students studying in Vongchavalitkul University, Thailand. 
5. The Research Instruments 
The instruments used in the study and data collection include the followings: 
5.1. The instruments for collecting data of the internal validation of the web based learning using collaborative 
learning techniques and a scaffolding system to enhance learners’ competency are: (1) The evaluation 
form for the quality of this web based learning (2) The designer characteristic survey (3) The developer 
characteristic survey and (4) The lecturer characteristic survey based on Richey, Klein and Nelson 
(Richey, R.C. and Klein, J.D., 2007). 
5.2. The instruments for collecting data of the external validation of the web based learning using collaborative 
learning techniques and a scaffolding system to enhance learners’ competency are as follows. Firstly, the 
In-depth interviews used for evaluation of learners’ competency using open-ended questions, created by 
using the framework comprised of the principle of core competency by Ministry of Thai Education (Thai 
basic education curriculum, 2008). Secondly, the opinions of students concerning about learning and 
teaching with this web based learning (Khan, B. H.  and Vega, R., 1997)(Hannafin, M., Land, S. and 
Oliver, K., 1999). Thirdly, the evaluation of the learners’ competency using rating scale questions, created 
by using the framework comprised of the principle of core competency by Ministry of Thai Education 
focuses on 1) communication 2) thinking 3) problem solving 4) life skill and 5) technology, Finally, the 
achievement tests of the students on the system analysis and design in education subject to evaluate the 
learners’ competency in the issue of education that promotes knowledge construction and competency. 
6. Data Collection and Analysis 
The web based learning using collaborative learning techniques and a scaffolding system to enhance learners’ 
competency is used with the target group in order to study the validation of this web based learning in the details of 
constructing knowledge and promoting learners’ competency. The data are collected and analyzed by the researcher 
as the following details. 
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6.1. The internal validation is the examination of the design and development of this web based learning in 
order to confirm the quality of these by experts in various fields as follows: 1) the content experts, 2) the 
media experts and 3) the web based learning design experts. The data are collected and analyzed by using 
the interpretation analytic descriptive and summarization. 
6.2. The external validation of this web based learning is to study the impact of utilization of the web based 
learning in 2 aspects as follows. The first aspect is learners’ competency according to the framework of 
core competency by Ministry of Thai Education (Thai basic education curriculum, 2008) focusing on 1) 
communication 2) thinking 3) problem solving 4) life skill and 5) technology. In this aspect, a post-test is 
conducted. The second aspect is the learners’ opinions toward the web based learning using collaborative 
learning techniques and a scaffolding system to enhance learners’ competency. The quantitative data of 
learners’ competency are collected and analyzed by using descriptive statistics (X, S.D.). The qualitative 
data regarding to the learners’ opinions are collected and analyzed by using the interpretation analytic 
descriptive and summarization. 
7. Results 
      From the study of the web based learning using collaborative learning techniques and a scaffolding system to 
enhance learners’ competency, the research results can be summarized as follows: 
 
7.1 The results from the internal validation  
The result of examination of this web based learning by the experts shows that the designing of this web based 
learning is appropriate and congruent with the underlined theories and principles. Learning theories used in this 
research are Cognitive constructivist based on Piaget (Piaget, J., 1975), Social constructivist based on Vygotsky 
(Vygotsky, L. S., 1962), Bruner (Bruner, J., 1996), Doise and Mugny (Doise, W.  and Mugny, G., 1997), media 
theory and learners’ competency  based on Ministry of Thai Education. Those theories used as foundation in the 
design of this web based learning can enhance knowledge construction and learners’ competency.                                       
7.2 The results from the external validation  
The result of the impact of the utilization of this web based learning are as follows: 
The results from the learners’ competency show as follows. For the result of the competency test score, it was found 
that the competency of students for learning system analysis and design was improved. For the students at Nakhon 
Ratchasima Rajabhat University, Thailand, the average scores of competency test are 82.79 percent over the 70 
percent threshold. In case of the student at Vongchavalitkul University, Thailand to extend the result to the 
population, the average scores of competency test are 77.08 percent over the 70 percent threshold. The competency 
and the achievement of learners are correlated. Since when students get high competency scores,  they will get high 
achievement scores as well and when students get low competency scores,  they will get low achievement scores 
too. In the case of the results from the interviews of the learners’ competency are as follows.  
Firstly, the students understand in learners’ competency  based on Ministry of Thai Education which focus on  1) 
communication 2) thinking 3) problem solving 4) life skill and 5) technology. For example, it is found that the 
students can solve problems in a task by retrieving prior knowledge from their experiences. For the in-depth 
interview, after learning with this web based learning, the students have to solve the problem about the public library 
system; thus they attempt to identify the prior knowledge about a library. Then the students link their prior 
knowledge with the problem, as shown in the empirical evidences as follows: "We think that the operations of a 
public library system is similar to the operations of the general library system. Both systems have book borrowing 
and returning; thus this problem is similar to the project about the library system that I have ever done in the 
database system subject in the last semester.".  Another student reveals their thinking as follows: "External entities 
of the public library system are similar to those of a general library system. This is a key component of our system 
design. So, we decide to do brain storming in this task.". Another group of students said that we decide to consult 
with other groups via facebook about the design of a data flow diagram of the public library system. Other empirical 
evidences about students' conversation are as follows: "we think that facebook and web boards are the best 
technologies for our group to collaborate with my friends to solve the problem, thus we can plan to design the public 
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library system.". The other groups said that "my group has no idea to solve this task, so we go into the scaffolding 
which advise my group to solve this task.". Moreover there is a case study indicating that the students can transfer 
their knowledge to a new situation appropriately  and  advise the students  if  they cannot find an answer as well as 
help to adaptive misconception  well. The empirical evidence is the collaborative learning of  the web based 
learning, as shown in Fig. 3.  
 
 
 
Fig.3. the collaborative learning of  this web based learning  
 
For the learner’s competency of the knowledge construction, it is found that the students can adapt, transfer and 
apply knowledge to a new situation appropriately by using collaborative learning and the scaffolding to enhance 
learners’ competency. The empirical evidence is a diagram of the public library system derived from their 
collaboration. A process, a data flow and an external entity of the diagram are written on the papers by the students 
as shown in Fig 4.   
 
 
กระบวนการ
(Process)
External entity
ห้องสมดุประชาชน (public library)
1. การพัฒนาทรพัยากรสารสนเทศ (information resource developing)
2. งานเทคนคิ (technical managing)
3. งานวารสาร (journal managing)
4. งานบรกิารสบืค้น (searching)
5. ข้อมูลการสัÉงซืÊอ (orders)
6. ข้อมูลการเงนิ (financial data)
7. การยืม-คนื (borrowing - returning )
8. การสมัครสมาชกิ (member applying)
9. ข้อมูลสมาชกิ (member data)
10. ข้อมูล (member)
Data store
 
 
Fig 4. Elements of the diagram written by a student 
 
After learning from the web based learning using collaborative learning techniques and a scaffolding system, 
student can integrated the knowledge to design a data flow diagram for the public library system. The empirical 
evidence is a diagram that students write on the paper, as shown in Fig. 5.  
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(book system)
3
ระบบจัดการรายงาน
(report system)
4
บรรณารกัษ์
(librarian)
ข้อมูลบคุลากร
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ข้อมูลหนังสอื
(book data)
ข้อมูลหนังสอื (book data)
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ข้อมูลสมาชกิ (member data)
รายงาน (reports)การรอ้งขอรายงาน
(report requesting)
ข้อมูลหนังสอื
(book data)
 
 
Fig.5. A data flow diagram written by a student 
 
Secondly, from the students' opinion, the results are revealed that the learning content, the media on web and 
web based learning environments are appropriate for students to construct their own knowledge by using 
collaborative learning and the scaffolding system to enhance their competency.  
Thirdly, for the students' achievement, it is found that in Nakhon Ratchasima Rajabhat University, Thailand 
there is the average scores are 72.23 percent over the 70 percent threshold. When generalization to Vongchavalitkul 
University, Thailand  there is the average scores are 71 percent.  In addition, it shows that the web based learning 
using collaborative learning techniques and a scaffolding system  can enhance the competency of  higher education 
learners. 
The students indicate that the web based learning is appropriate in all aspects and it helps students develop their 
competency as the following details. Firstly, the learning content is up to date, very interesting and beneficial for 
them to learn by themselves; furthermore the design of the content format helps them understand easily.  Secondly, 
the design of the learning resources makes it easy to access the information . This helps students to obtain the new 
information and knowledge easily. Thus student can learn by themselves. Thirdly, The  design of the web is 
appropriate; thus it help students to enhance their competency in the aspects of communication, thinking, problem 
solving and life skill and technology. Therefore these improve the capability of students to learn in the subject of 
system analysis and design in education.  
The above results of the research and the empirical evidences illustrate both the internal and external validations 
of the web based learning using collaborative learning techniques and a scaffolding system. 
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8. Discussion 
The results of the internal and the external validations are revealed as follows. For the internal validation, the 
model has been examined by 4 experts and it is found that the web based learning design is consistent with 
underlined theories based on Instruction Design theories (ID Theories). For the external validation, it is found that 
students learning with this web have high level score in learners’ competency. For the students at Nakhon 
Ratchasima Rajabhat University, Thailand, the average scores are 82.79 percent over the 70 percent threshold and 
the standard deviation is 4.96. In case of the students at Vongchavalitkul University, Thailand,  the average scores of 
competency test are 77.08 percent and the standard deviation is 2.95. Furthermore the student’s opinions are 
revealed that the design of this web based learning is appropriate in all aspects and this web based learning can 
enhance learner’ s competency. These findings are consistent with the study of (Deejring, K. and Chaijaroen, S., 
2012) (Amornsinlaphachai, P. and Deejring, K., 2012) and Gumlunglert Thitima (Gamlanglert, T. and Chaijaroen, 
S., 2011) studying about the validations of a web based learning. In addition, it is also consistent with Monica W. 
Tracey (Tracey, M.W., 2009) studying on the design and development for the model of multiple intelligences.  
The above mentioned findings of the internal validation and the external validation of the web base learning  
may cause from the instructional design using ID Theory. Theories used here are learning theories that are Cognitive 
constructivist based on Piaget (Piaget, J., 1975) and Social constructivist based on Vygotsky (Vygotsky, L. S., 1962) 
indicating that collaborative learning and scaffolding systems can help the learners who are under zone of proximal 
development (Bruner, J., 1996; Doise, W.  and Mugny, G., 1997). Moreover, the theories used in this study include 
cognitive theories, media theory and media symbol system. Those can enhance the learners’ competency. Based on 
the theories used as foundation in the design of this web based learning, these leads to enhancing the learners’ 
competency. The success of the internal validation may be caused by the specialization of the web designer since 
she is a lecturer in computer education for more than 20 years and also she has the educational background; 
moreover she was graduated in Doctor of Philosophy Program in Educational Technology focusing on Instruction 
Design. This success is supported by the empirical evidences from the above mentioned experts’ examination and 
the evaluation of the web based learning. Moreover, this web based learning is designed by the combination 
between the theories and practices; therefore the activities are designed as problem situations with authentic tasks in 
the real context; thereby this increases the efficiency of the web based learning. The information and communication 
technology is used to promote learners’ competency. This may affect on test scores; thus it improve the ability of 
students to learn the system analysis and design in education  subject. 
The various findings of this study and empirical evidences including competency the test scores, the 
achievement test scores and the interview results show both the internal and external validation of the web-based 
learning using collaborative learning techniques and a scaffolding system.  
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